Background: Hospice care is designed for persons in the final phase of a terminal illness. However, hospice care is not used appropriately. Some persons who do not meet the hospice eligibility receive hospice care, while many persons who may have benefitted from hospice care do not receive it. This study aimed to examine the characteristics of, and one-year survivorship among, residents who received hospice care versus those who did not in long-term care facilities (LTCFs) in Canada.
The general eligibility for hospice care program in Canada is: a) the person has a life limiting illness with a prognosis of 6 months or less, b) a decision has been made to focus on comfort rather than cure, and c) resuscitation will not be used when the illness brings a natural death [9] . In the Resident Assessment Instrument Minimum Data Set Version 2.0 (RAI-MDS 2.0) assessment, hospice care is defined as "a program for terminally ill persons where services are necessary for the palliation and management of terminal illness and related conditions" [10] . However, it can be difficult to recognize these terminal stages, particularly when the person may have several medical problems but no specific terminal diagnosis. Hospice care in Canada has traditionally been offered only in the last weeks or months of life [11] . Late referrals for hospice care limit the ability of health systems to reach maximum potential for reduction or relief of suffering and healthcare cost containment [12] .
Hospice care can be provided in a variety of settings, such as homes, hospitals, LTCFs, and free-standing hospice facilities [13] . Hospitals may not be the best location for comfortable end-of-life care, as they are designed to address severe and urgent needs [13] . Providing hospice services in LTCFs is cost-efficient compared to providing hospice care at private homes or hospice facilities [14] . For example, hospice facilities may have greater revenues by increasing their resident volume, utilizing staff more efficiently, overlapping basic services, and increasing the average length of stay [15] . The basic services such as housekeeping and central supplies can be shared by hospice facilities and LTCFs. Long-term care facilities who enroll residents in a hospice care program can increase their competitiveness of the market by promising to provide hospice care to residents who are nearing the end of life, reduce in-house staff time while providing these special services, and benefit from the knowledge of hospice staff [15, 16] .
While a large proportion of Canadians die in LTCFs each year, most LTCFs lack a formalized hospice care program or adequate resources to provide comprehensive end-of-life care [17, 18] . Some residents who did not meet the hospice eligibility received hospice care, while many residents who may have benefitted from hospice care did not receive it [19] . However, there is limited research examining hospice use in LTCFs in Canada [20] . To give a comprehensive understanding of hospice use and survivorship in LTC settings, this study examined the characteristics of, and one-year survivorship among, residents who received hospice care versus those who did not in LTCFs in Canada. This study was guided by the following two main questions: (a) What are the characteristics of LTCF residents in Canada who received versus who did not receive hospice care by their one-year survivorship? and (b) What variables can predict one-year survivorship of hospice use among LTCF residents?
Conceptual framework
To better understand hospice services utilization in LTCFs in Canada, Andersen and Newman's behavioral model [21] was used to guide this study. This model was designed to assist in explaining and predicting demographic and societal determinants for utilization of health services and identifying access disparities and other barriers to these services [21] . This behavioral model was widely used for studies on health services utilization [22, 23] . The behavioral model indicates that the utilization of health services was a result of three components of population characteristics: (a) the predisposition of the person to use services (predisposing characteristics), (b) the person's ability to secure the services (enabling resources), and (c) the person's illness level (needs) [21] . This model was used in this study to assist in evaluating the current hospice care practices in LTCFs in Canada and understanding how the residents' predisposing, enabling, and need characteristics influence their utilization of hospice care services.
Methods

Study design and data sources
This population-based cohort study used health administrative data from the Canadian Continuing Reporting System (CCRS) and the Discharge Abstract Database (DAD) from the Canadian Institute for Health Information (CIHI). The Canadian Institute for Health Information is an independent and not-for-profit organization that provides essential information on Canada's health systems and the health of Canadians. The Canadian Institute for Health Information has a comprehensive and high-standard Data and Information Quality Program to ensure the data can be trusted by stakeholders [24] . All persons who resided in a LTCF and who had a RAI-MDS 2.0 assessment in the CCRS database between Jan. 1st, 2015 and Dec 31st, 2015 were included in this study (N = 185,715). Death records were linked through the RAI-MDS 2.0 discharge form and the DAD up to Dec 31th, 2016.
The RAI-MDS 2.0 was completed by trained clinical professionals (including registered nurses, social workers, physicians) through direct observation over all shifts prior to the assessments and also included information from chart records, the resident, and his/her family (when available) [24] . The RAI-MDS 2.0 contains standardized and comprehensive information of residents receiving 24-h continuing care services in LTCFs in Canada [25] . The full assessment of the RAI-MDS 2.0 are required for each resident at admission, upon significant changes in status, and within 1 year of the last full assessment [26] . Residents are also assessed quarterly on a subset of the full assessment. This study used a mix of admission assessments (17.4%), significant change in status full assessment (5.3%), annual full assessments (22.0%), and quarterly assessments (55.3%). The Discharge Abstract Database captures information on hospital discharges (including deaths, sign-outs, and transfers) directly from acute care facilities or from their respective health/regional authority or ministry/department of health in all provinces and territories except Quebec [27] .
Measures
Based on Andersen and Newman's (1973) behavioral model, three determinants (predisposing characteristics, enabling characteristics, and need characteristics) of hospice use in LTCF residents were examined in this study ( Fig. 1 ).
Predisposing characteristics included age, gender, marital status, language, education, and advance directives (do-not-resuscitate [DNR] and do-not-hospitalize [DNH] orders). Age was measured in years and also categorized into five age groups.
Enabling characteristics included province, urban-rural status, and Quintile of Adjusted Income per Person Equivalent (QAIPPE). According to Statistics Canada, "an urban area was defined as having a population of at least 1,000 and a density of 400 or more people per square kilometre and all areas outside urban areas was defined as rural areas" [28] . The QAIPPE is an areabased socioeconomic measure of neighbourhood income quintile for the LTCF [29] .
Need characteristics included disease diagnoses, cognitive function, communication function, mood and behavior, physical function, continence, pain, skin condition, nutritional status, health stability, and complexity of clinical needs. Risk and clinical summary outcome scales embedded within the RAI-MDS 2.0 were used to examine need characteristics. The outcome scales included the Cognitive Performance Scale (CPS) [30] , the Depression Rating Scale (DRS) [31] , the Index of Social Engagement (ISE) [32] , the Activities of Daily Living Self-Performance Hierarchy Scale (ADL) [33] , the Changes in Health, End-Stage Disease, and Signs and Symptoms (CHESS) [34] , the Aggressive Behavior Scale (ABS) [35] , the Pain Scale [36] , and the Pressure Ulcer Risk Scale (PURS) [37] (Table 1) .
Clinical Assessment Protocols, embedded in the RAI-MDS 2.0, were also used to assess need characteristics. The CAPs "identify areas in which a resident has a higher than expected rate of decline, an increased potential to improve, and symptoms that could be alleviated if a problem was addressed" [38] . There are 19 CAPs including activities of daily living, physical restraints, cognitive loss, delirium, communication, mood, behaviour, activities, social relationship, falls, pain, pressure ulcer, cardio-respiratory conditions, undernutrition, dehydration, feeding tube, appropriate medications, urinary incontinence, and bowel conditions [39] . The number of triggered CAPs was used to identify complexity of clinical needs in this study [40] .
Statistical analyses
Analyses were conducted using SAS software for Windows Version 9.4, Cary, NC: SAS institute, Inc. At stage 1, univariate analyses including means, medians, standard deviations, and percentages were used to describe the characteristics of residents. At stage 2, bivariate analyses including t-tests for continuous variables and chi-square test for categorical variables were performed to test the statistically significant differences in characteristics of residents in four groups: a) did not receive hospice care and were alive 1 year following the assessment, b) did not receive hospice care and died within 1 year, c) received hospice care and were alive 1 year following the assessment, and d) received hospice care and died within 1 year. At stage 3, multinomial logistic regression analysis was conducted to explain how the residents' characteristics influence their hospice use with residents who did not receive hospice care and were alive 1 year following the assessment as the reference group.
Variables that had more than 5% of missing values were not included in the multinomial logistic regression analysis [41] . For variables with less than 5% of missing values, complete case analysis was applied for the predictive modelling. To reduce multicollinearity, variables that were already in the outcome scales were not considered for the predictive model building. Multicollinearity was measured by variance inflation factors (VIF), tolerance, and condition index. Multicollinearity was thought to be present when VIF value exceeded 4.0, tolerance was less than 0.2, or condition index exceeded 30.0 [42] . All statistical tests were based on two-sided probability and an alpha of 0.05 or less was used to indicate statistical significance [41] .
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Did not receive hospice care and alive
Residents who did not receive hospice care and were alive 1 year following the assessment (n = 127,761) had a mean age of 81.7 (+ 11.8) years. Half were aged over 85 years (49.5%) and widowed (49.7%). Two thirds were female (66.8%). Three in four had a DNR order (76.6%), and less than one third had a DNH order (30.7%). The majority lived in an urban LTCF (86.0%) ( Table 2) . A diagnosis of dementia (46.8%) was more common than a diagnosis of cancer (7.9%) in this group (Fig. 3 ). The majority of the residents in this group exhibited no to moderate cognitive impairment (CPS ≤ 4, 82.5%), no to mild depressive symptoms (DRS ≤ 2, 72.7%), no signs of aggression (ABS = 0, 60.8%), moderate to high social engagement (ISE = 2-6, 78.6%), mild to moderate physical impairment (ADL-H = 1-4, 73.1%), complete bowel incontinence (24.6%), complete bladder incontinence (31.2%), no pain (Pain Scale = 0, 63.5%), no to moderate pressure risk (PURS ≤3, 89.1%), and no to mild health instability (CHESS ≤2, 94.5%) ( Table 2 ). Less than half triggered more than five CAPs (44.7%) ( Fig. 4) ; the top three triggered CAPs were activities of daily living (84.3%), urinary incontinence (82.5%), and mood (56.7%).
Did not receive hospice care and died
Residents who did not receive hospice care but died within 1 year (n = 52,981) had a mean age of 79.4 (+ 13.5) years. Two thirds were aged over 85 years (66.5%). More than half were widowed (57.4%). Less than two thirds were female (64.2%). The majority had a DNR order (89.4%), but less than half had a DNH order (45.4%). Most lived in an urban LTCF (82.6%) ( Table 2) . Dementia was a common diagnosis in this group (54.5%), but cancer was not (12.9%) ( Fig. 3 ). About one third of the residents in this group exhibited severe cognitive impairment (CPS ≥ 5, 32.4%) and possible depressive disorder (DRS ≥ 3, 31.7%), about half had signs of aggression (ABS ≥1, 46.3%), more than one third had no to low social engagement (ISE ≤ 1, 39.0%), half had severe physical impairment (ADL-H ≥ 5, 50.0%), less than half had complete bowel incontinence (42.0%), about half had complete bladder incontinence (48.7%), less than half had mild to severe pain (Pain Scale ≥1, 43.2%), one in four had high to very high pressure risk (PURS ≥4, 27.9%), and one in five had moderate to severe health instability (CHESS ≥3, 21.9%) ( Table 2 ). More than half had more than five CAPs triggered (52.2%) ( Fig. 4) ; the top three triggered CAPs were urinary incontinence (77.0%), mood (58.3%), and social relationship (52.3%).
Received hospice care and alive
Residents who received hospice care and were alive 1 year following the assessment (n = 556) had a mean age of 86.5 (+ 9.2) years. Less than half were aged over 85 years (43.3%) and widowed (44.0%). The majority had a DNR order (92.5%), and more than half had a DNH order (58.0%). The majority lived in an urban LTCF (93.2%) ( Table 2) . A diagnosis of cancer (50.7%) was more common than a diagnosis of dementia (30.2%) in this group (Fig. 3 ). One fourth of the residents in this group exhibited severe cognitive impairment (CPS ≥ 5, 23.0%), less than one third had depressive disorder (DRS ≥ 3, 29.7%) and signs of aggression (ABS ≥1, 31.7%), more than one third had no to low social engagement (ISE ≤ 1, 36.9%), more than half had severe physical impairment (ADL-H ≥ 5, 51.6%), two in five had complete bowel incontinence (41.9%), one third had complete bladder incontinence (33.3%), two thirds had mild to severe pain (Pain Scale ≥1, 64.2%), one third had high to very high pressure risk (PURS ≥4, 32.6%), and half had moderate to severe health instability (CHESS ≥3, 50.5%) ( Table 2 ). More than half had more than five CAPs triggered (53.0%) ( Fig. 4 ), and the top three triggered CAPs were activities of daily living (68.6%), urinary incontinence (67.6%), and mood (63.6%).
Received hospice care and died
Residents who received hospice care and died within 1 year (n = 4417) had a mean age of 79.7 (+ 12.7) years. Less than half were aged 85 years and older (42.7%). More than one third were widowed (40.7%). More than half were female (57.9%). The majority had a DNR order (89.4%), and less than two thirds had a DNH order (62.7%). The majority lived in an urban LTCF (94.0%) (Table 2 ). More than half had a diagnosis of cancer (58.4%) and about one in five had a diagnosis of dementia (26.7%) ( Fig. 3) . One third of the residents in this group exhibited severe cognitive impairment (CPS ≥ 5, 35.3%) and possible depressive disorder (DRS ≥ 3, 33.7%), more than one third had signs of aggression (ABS ≥1, 37.5%), more than half had no to low social engagement (ISE ≤ 1, 55.5%), more than two thirds had severe physical impairment (ADL-H ≥ 5, 77.1%), more than half had complete bowel incontinence (54.1%), more than one third had complete bladder incontinence (37.8%), more than two thirds had mild to severe pain (Pain Scale ≥1, 77.4%), more than half had high pressure ulcer risk (PURS ≥4, 59.0%), and most had moderate to severe health instability (CHESS ≥3, 87.0%) ( Table 2) . Two thirds triggered more than five CAPs (63.9%) ( Fig. 4) , and the top three triggered CAPs were urinary incontinence (64.7%), mood (64.1%), and social relationship (48.6%).
Differences among four groups
Compared to residents who did not receive hospice care and were alive 1 year following the assessment, residents who did not receive hospice care but died within 1 year (n = 556) were older (66.5% aged over 85 years vs. 49.5%), had a higher percentage of being widowed (57.4% vs. 49.7%), having a DNR order (89.4% vs. 76.6%), and having a DNH order (45.4% vs. 30.7%) ( Table 2) , but a lower percentage of living in an urban LTCF (82.6% vs 86.0%). Similar to those who did not receive hospice care and were alive 1 year following the assessment, dementia was a common diagnosis in this group (54.5%) but cancer was not (12.9%) ( Fig. 3) . Residents who did not receive hospice care but died within 1 year had more severe and complex clinical needs than those who did not receive hospice care and were alive 1 year following the assessment ( Table 2 ; Fig. 4 ). Compared to residents who did not receive hospice care and were alive 1 year following the assessment, residents who received hospice care but were alive 1 year following the assessment were younger (43.3% aged over 75 years vs. 49.5%), had a lower percentage of being widowed (44.0% vs. 49.7%), but a higher percentage of having a DNR order (92.5% vs. 76.6%), and having a DNH order (58.0% vs. 30.7%), and living in an urban LTCF (93.2% vs 86.0%) ( Table 2 ). Cancer was more common in this group (50.7% vs 7.9%), while dementia was less common (30.2% vs 46.8%) (Fig. 3 ). This group exhibited more severe acute clinical needs than those who did not receive hospice care but died within 1 year of assessment with regard to mild to severe pain (Pain Scale ≥1, 64.2% vs. 43.2%), high to very high pressure risk (PURS ≥4, 32.6% vs. 27.9%), and moderate to severe health instability (CHESS ≥3, 50.5% vs. 21.9%), but had less chronic clinical needs in terms of severe cognitive impairment (CPS ≥ 5; 23.0% vs. 32.4%) and bladder incontinence (33.3% vs. 48.7%) ( Table 2) .
Compared to residents who did not receive hospice care and were alive 1 year following the assessment, residents who received hospice care and died within 1 year were younger (42.7% aged over 75 years vs. 49.5%), had a lower percentage of being widowed (40.7% vs. 49.7%), but a higher percentage of having a DNR order (89.4% vs. 76.6%), having a DNH order (62.7% vs. 30.7%), and living in an urban LTCF (94.0% vs. 86.0%) ( Table 2 ). Compared to the other three groups, this group had the highest percentage of cancer diagnosis (58.4%) and the most severe and complex clinical conditions with respect to cognition, depression, social engagement, physical function, bowel control, pain, pressure ulcer risk, health instability and highest complexity ( Table 2 , Figs. 3, 4) .
Multivariate results
As shown in Table 3 , compared to residents who did not receive hospice care and were alive 1 year following the assessment, residents who did not receive hospice care but died within 1 year were less like to live in an urban LTCF (OR = 0.78, 95% CI = 0.75-0.80), and were more likely to be older (OR range from 1. 60 Compared to residents who did not receive hospice care and were alive 1 year following the assessment, residents who received hospice care but were alive 1 year following the assessment were more likely to be aged between 75 to 84 (OR = 0.63, 95% CI = 0.47-0.84) and 85 to 94 (OR = 0.66, 95% CI = 0.50-0.88) years, live in urban LTCF (OR = 2.04, 95% CI = 1.46-2.84) and have a diagnosis of cancer (OR = 7.98, 95% CI = 6.68-9.54), moderate (OR = 2.07, 95% CI = 1.25-3.44) to high (OR = 2.18, 95% CI = 1.27-3.75) pressure ulcer risk, and mild (OR = 2.83, 95% CI = 2.01-3.98) to severe (OR = 17.00, 95% CI = 15.60-24.88) health instability.
Compared to residents who did not receive hospice care and were alive 1 year following the assessment, residents who received hospice care and died within 1 year were more likely to be 95 years and older (OR = 1.31, 
Discussion
The assessed use rate of hospice care in LTCFs was very low (i.e., less than 3%), while one in five residents died within 3 months and one in three died within 1 year. Most deaths occurred 3 months after the assessment regardless of hospice use. Among those who did not receive hospice care, more than a quarter died within 1 year. This indicates over one in four residents in LTCFs who had potential to benefit from hospice care may not have received it. The actual use of hospice care among residents in LTCFs is critically low in Canada, which indicates an urgent and immediate need for action to improve hospice care utilization in LTCFs in Canada. This study is one of the first to quantify and compare those who received hospice care and those who did not with proximity to death at a national level. The findings of this study indicate how the residents' predisposing, enabling, and need characteristics influence their utilization of hospice care services, which helps to identify access disparities and other barriers to hospice use in LTCFs in Canada. The results indicate there are substantial differences in residents' predisposing, enabling, and need characteristics among the four groups. Younger age, living in an urban LTCF, having a diagnosis of cancer, and having more severe, complex, and acute clinical needs significantly increased the likelihood of hospice use among residents in LTCFs in Canada.
The analysis of the study findings further indicates that residents who were older were more likely to die without hospice care, which reveals evidence of ageism in relation to equitable access to hospice care in LTCFs. Evidence of inequalities in access to end-of-life care, particularly between age groups, has been reported in the United States, the United Kingdom, and Australia [43] [44] [45] . Age inequalities in access to hospice care was also found in a study of cancer patients in the province of Nova Scotia, Canada [46] . It is well known that the Canadian population is ageing rapidly, thus, failure to recognize the role of ageism in relation to accessibility to hospice care may pose severe consequences. Ageism affects the way in which services at the end of life are often designed without reference to older LTCF residents' needs [47, 48] . The tendency to give greater value to youth over old age and attribute negative characteristics to older LTCF residents may influence the older residents' expectations and experiences of hospice care [46, 48] . Older LTCF residents' needs should be valued during policy development with regard to improving equitable access to hospice care within LTCFs.
In our analysis, about nine in ten residents in LTCFs had a DNR order, as compared to one in three had a DNH order. Residents who received hospice care had a higher percentage of having a DNR or DNH order in place than those who did not. The casual effect between having a DNR order and receiving hospice care cannot be determined in this study. Having a DNR order in place may lead to a higher probability of referral to hospice care or vice versa. It is possible that having severe and complex health conditions may also result in more discussion of advance care planning and higher probability of having a DNR in place to be eligible for hospice referral. However, among those who received hospice care, one in ten did not have a DNR order in place, which suggests that there is still room to improve the use of advance directives among LTCF residents who receive hospice care. Among those who received hospice care, a large percentage of residents did not have a DNH in place. It remains unknow why residents who received hospice care still wanted to be hospitalized when possible and this requires further study.
The results of this study indicate that residents living in an urban LTCF were more likely to receive hospice care regardless of their one-year survivorship and were less likely to die without hospice care. Studies have demonstrated that in addition to the ability to recognize terminal stage, for LTCF residents, access to hospice may be more influenced by the facility and its location than by the residents' treatment preferences [49, 50] . Contributors of the rural-urban difference include lack of resources and funding (e.g. lack of equipment, low salaries, and lack of specialist geriatricians) and limited access to hospice services in rural LTCFs, compared with urban LTCFs [51] [52] [53] . As hospice requires physician referral, physician shortage and high physician turnover in rural LTCFs may create barriers of hospice referral and lower the threshold for transferring residents to hospitals, especially when LTCFs and hospitals are colocated or located within a relatively short distance of each other [53, 54] . Urban areas are more likely to have a larger number of hospice providers and closer proximity of those providers to LTCFs, thus decreasing potential barriers to hospice utilization [54] . Recently, there are some studies about hospice palliative care practices in private home of rural communities in Canada [53, 55] , however, it remains unclear how hospice care works in rural LTCFs [56] . The issue of LTCF-based urban-rural disparity needs further investigation to find ways to improve access to, and provision of, hospice care services in rural LTCFs.
Findings of this study indicate although residents with a diagnosis of cancer were more likely to die without hospice care, they were also more likely to receive hospice care regardless of their one-year survivorship. However, residents with a diagnosis of dementia were less likely to receive hospice care regardless of their one-year survivorship and were more likely to die without hospice care. Few seniors living with dementia in Canada receive hospice palliative care and this is more prevalent among residents in LTCFs [57] . Residents with dementia were relatively under-served by hospices. This may be partly due to difficulty in prediction of life expectancy for persons with dementia, challenges in recognition of the terminal nature of dementia, limited uptake of advance directives among persons with dementia, and poor recognition of benefits from hospice care for persons with dementia [58] [59] [60] [61] [62] . It is important for health care providers and policy-makers to improve recognition of dementia as a terminal disease and increase understanding of the role of hospice services for persons with dementia so these residents can have improved access to hospice care as residents with end-stage cancer.
The clinical characteristics of residents who did not receive hospice care and were alive 1 year following the assessment confirmed general expectations that this group had less severe and complex health conditions than other groups. This study indicates that residents who received hospice care and died within 1 year had the most severe and complex clinical needs among the four groups. Residents who received hospice care but were alive 1 year following the assessment exhibited more severe acute clinical needs (i.e. pain, high risk for pressure areas, and health instability) and had less chronic clinical needs (i.e. cognitive impairment) than those who did not receive hospice care but died within 1 year. More attention should be paid to residents with chronic clinical needs (i.e. cognitive impairment) when considering hospice referral.
Residents with more frequent and intense pain were more likely to receive hospice care regardless of their one-year survivorship. Due to the limitation related to the study design, the temporal sequence between time of onset of pain and time of referral to hospice care cannot be established. Therefore, it remains unclear whether pain is one of the reasons for hospice referral or residents who received hospice care were more likely to develop pain. Many studies revealed hospice care is often targeted to dying residents with higher levels of reported pain as hospice care in LTCFs can lead to better pain assessment and management for dying LTCF residents [63] [64] [65] [66] . Hospice care providers should recognize that residents with cognitive impairment who may not be able to self-report pain [67, 68] . Data from this study indicates residents who did not receive hospice care and died within 1 year reported less pain than those who received hospice care. Part of the reason may be good control of pain from LTCF staff. Munn et al. found LTCF staff seem well positioned to control pain for residents whose deaths were expected [69] . More possible reasons may be under-detected pain among LTCF resident without hospice care, especially among those with cognitive impairment [67, 68, 70] . On the other hand, many studies indicate that hospice positively affects and improves the assessment of symptoms including pain [63] [64] [65] [66] . Efforts from both LTCF staff and hospice providers are needed to have pain better controlled for residents who received hospice care.
Most residents triggered more than one CAP, while those who received hospice care and died within 1 year triggered more CAPs than residents in other groups. The high number of CAPs triggered among residents who received hospice care and died within 1 year reflects high levels of complex clinical needs. Among those who died within 1 year, urinary incontinence, mood, and social relationship were the top three area in which the residents had a higher than expected rate of decline, an increased potential to improve, and symptoms that could be alleviated if problems are addressed. Among those who were still alive 1 year following the assessment, activities of daily living, urinary incontinence, and mood were the top three areas in which the residents had a higher than expected rate of decline and may have benefited from alleviated symptoms if problems were addressed. The CAPs triggered at high rates among all residents, such as urinary incontinence and mood, warrant increased attention for the majority of LTCF residents. Consideration of specific triggered CAPs in this study provide evidence to support care plan related decisions based on residents' needs.
Although residents with health instability were more likely to die with hospice care, they were also more likely to receive hospice care regardless of their one-year survivorship. Studies have found CHESS was a good predictor of mortality for hospitalized patients and persons with neurological conditions [34] . However, this study revealed hospice care was offered to a large proportion of residents who did not die within 1 year but had severe health instability. This indicates that while CHESS may be a strong predictor of mortality, it may not be a good predictor of receipt of hospice care. The predictive model developed in Xiong's study [19] was superior than CHESS alone to predict hospice care utilization, as clinical needs were not the only determinants of hospice use.
Strengths and limitations
This study responded to a critical gap in knowledge and is the first Canadian study to use the RAI-MDS 2.0 data to examine hospice use among LTCF residents stratified by their one-year survivorship at a national level. Andersen and Newman's behaviors model strengthened this study. This framework specified which key variables influenced hospice use and provided a more comprehensive overview of disparities in hospice care access in LTCFs in Canada. In addition, this study used a mix of admission assessments, significant change in status full assessment, annual full assessments, and quarterly assessments. Thus, the study population covered all stage of residents living in LTCFs. Moreover, this study linked the DAD to the CCRS, which allowed the tracking of an extra 5.2% residents who were discharged from LTCFs and did not have death records in LTCFs.
Despite important strengths, this study has several limitations. First, this study showed one-year survivorship of hospice use among residents living in LTCFs in Canada at the time of their last assessments in 2015. The hospice use rate among LTCF residents at death cannot be identified, as some residents who did not receive hospice care at the time of last assessment in 2015 may have received hospice care after the assessment. Second, this study revealed substantial differences in hospice use across geographical areas. However, the differences among all provinces in Canada cannot be explicitly examined, as the CCRS database does not contain full coverage of LTCFs in all provinces of Canada although the CCRS database is the most comprehensive database available to describe the LTCF population in Canada. Manitoba, New Brunswick, and Nova Scotia are partly covered and Quebec, Prince Edward Island, the Northwest Territories, and Nunavut are not covered in the CCRS database. Third, although the study revealed numerous associations between resident characteristics and hospice use, causality could not be determined due to study design. Longitudinal study of differences of resident characteristics with an increased number of time points is recommended to better understand the association between resident characteristics and hospice use. Fourth, complete case analyses were used in the predictive modeling. To reduce potential for biased and inefficient estimates, variables with a large proportion of missing values, such as DNR order (5.8%), marital status (12.7%) and education (36.7%) were removed from predictive modeling.
Conclusion
The actual use of hospice care among LTCF residents is very poor in Canada. Residents who received hospice care and died within 1 year of assessment exhibited more severe and complex clinical needs than those who did not receive hospice care and those who were alive 1 year following the assessment. Residents who received hospice care and were alive 1 year following the assessment exhibited more severe acute clinical needs (i.e. pain, high pressure risk, and health instability) and had less chronic clinical needs (i.e. cognitive impairment, depression, and low social engagement) than those who did not receive hospice care but died within 1 year. This study indicates several possible barriers to hospice use in the LTCF population including ageism, rurality, and a diagnosis of dementia. As Andersen and Newman's behavior model indicates, all these factors come together to explain and inform health care utilization. Immediate action is needed to address inequality in care at the end of life for the LTCF population and provide improved access to high quality hospice care in LTCFs in Canada. 
